permanent dentition) refers to the opinion that one more set of teeth can occur in addition to the permanent teeth.
The processes by which the permanent teeth (second dentition) originate from the deciduous teeth (first dentition) and the changes of positions of the former in relation to the latter were already studied by the present author (1965, -68) .
W. L e c h e (1893) observed the anlagen of the third dentition in some mammals.
C. Rose was the first to notice the presence of epithelial anlage of human third dentition (1895). H. Ahrens (1913) , although he observed the same histological structure, took it merely for a free end of dental lamina.
T. Fuji ta (1943) emphasized the phylogenetic significance of this structure.
However, the previous studies lack detailed descriptions, so that there remain as problems in what teeth and when the anlage of the third dentition appears and what changes of position it undergoes in regard to its predecessors (permanent teeth). Therefore, the author studied those problems and obtained some new findings which are described in the present paper.
Materials and Method
The foetuses and the infant materials used are shown in the previous lists (1962, -68) . For the present study the author examined also six specimens with permanent teeth, ranging from 12 years to 24 years old. The method was the same as used in the previous studies ; scanning of serial sections and observations of reconstructed models.
Observations Fig. 1 illustrates the developmental stages of epithelial anlage of third dentition, the lower lateral incisor being taken up as an example. Fig. 1 -A shows the permanent lateral incisor in cap-shaped stage.
The epithelial anlage of the third dentition is not yet descernible, but it is possible that the area indicated by an arrow is an initiation.
The stages up to this are shown as ( -) in the following tables. Fig. 1 -B shows the earliest stage at which the epithelial anlage of the third dentition is well observed. The predecessor (permanent tooth) is already filled with stellate reticulum, the incisal edge having appeared along the border line between ectoderm and mesoderm.
The stages more advanced than this are recorded as (+) in the following tables.
The results obtained from the sagittal section of the jaws are tabulated, specimens being grouped after dental age. Since some specimens were poorly stained and exhibited great shrinkage, (?) in the table means an obsure result.
The anlagen of the third dentition in the front tooth germs develop in this stage. Since the upper lateral incisor lags in development, as reported
previously (1969), the epithelial anlage of the third dentition of that tooth seems to appear last among the front tooth germs, Up to this stage, the premolar anlages are nothing but an epithelial thickening so that the epithelial anlage of the third dentition is absent.
Infants with erupted deciduous teeth.
The epithelial anlage of the third dentition in the front teeth was recognized in all specimens of this group. The results were omitted in the next list. It becomes located occlusal to its predecessor with the growth of the latter ( Fig. 1-C ). An initiation of this shifting is observable already in the tooth germ shown in Fig. 1-B . Whether or not it lies mesial to the predecessor was not clear.
The earliest stage of the premolar germ when the epithelial anlage of the third dentition was visible was the bell-shaped stage, as shown in Fig. 2-A. Since the premolar at this stage was located at the cervical area of the deciduous molar (1968), the anlage of the third dentition was also nearly at the same area in regard to the deciduous molar.
When the calcified premolar became located in the space enclosed by the roots of deciduous molar , the anlage was visible in all four premolar germs (the first as well as the second premolars in both upper and lower jaws).
It was located occlusal to the predecessor (premolar) as illustrated in Fig . 2 (1968) . Fig. 6 is shown again in the present paper as Fig. 3 . In Fig. 8 -A it is shown as wave-like strips. Fig. 6 (Fig. 3 in this paper) and 12 in the previous paper (1968) represent the epithelial anlagen of the third dentition as epithelial masses attached to the premolar germs.
They were located. occlusal and slightly mesial to the premolar germs.
In the specimens with erupted permanent teeth the epithelium derived from the third dentition could not be found.
The epithelial structure similar to that of the third dentition appears lingual to the permanent molar germ as well, but this subject is reserved for a separate paper on the permanent molars. Is this structure an epithelial anlage of third dentition ? The author reported (1965) that there was a problem whether the epithelial projection appearing lingual to the deciduous tooth germ was an anlage of permanent tooth germ or only a free end of dental lamina. He adopted the former opinion, because (1) the epithelium, stereoscopically considered, was a tongue-like projection, (2) the direction of epithelial projection could be different from that of deciduous germ, (3) there was a condensation of mesoderm cells around the epithelium in question.
In the case of the initial development of the third dention, mesoderm does not condense around the epithelial projection.
However, before the epithelium in question appeared, dental lamina has degenerated in the valley so that the permanent tooth germs are completely separated from each other, as shown in Fig. 3 of the previous paper (1968) . Since the so-called dental lamina does not persist any more, the permanent tooth germ is not necessary to detach from dental lamina.
Therefore, the epithelium appearing lingual to the permanent tooth germ is probably an anlage of the third dentition.
The developmental
stage of the permanent tooth germs when the epithelial anlage of third dentition is recognized. The migrations of the epithelial anlage. The time of appearance of the third dentition seems to depend upon the developmental stage of permanent tooth germs. It is descernible during the bell-shaped stage of the predecessor or a little earlier.
Once appeared, it moves to the oral epithelium with the growth of the permanent tooth ( Fig. 1-C, 2-B) . Furthermore the anlage of the third dentition of the premolar shifts somewhat mesiad in relation to the predecessor (Fig. 3) . However, the final position of the third dentition and the time of its disappearance could not be confirmed in the present study.
3. Relationship to clinical third dentition and supernumerary tooth. The term "third dentition" is clinically used when teeth erupt after all permanent teeth are lost in the patient who has deciduous as well as permanent teeth in full number. After J. S c h e f f (S chef f's Handbuch 1922) some clinical cases of postpermanent teeth were reported but he denied the presence of the third dentition in man, attributing all cases to delayed eruption of supernumerary teeth.
Anyway, it is clinically impossible to differentiate the third dentition from the supernumerary teeth. Supernumerary teeth are found in the upper jaw much more frequently than in the lower.
Therefore, their favorite location does not fit into the location of the anlage of third dentition which is present at all tooth germs. Out of 167 histological sections of foetal jaws belonging to the author's collection, the author found three cases of supernumerary teeth which will be reported in future. These supernumerary tooth germs are not related to the anlagen of third dentition.
Therefore, one can rather consider that the supernumerary teeth occur without relation to the epithelial remnants discussed in this paper. In other words, the epithelial anlagen of the third dentition do not tend to produce supernumerary teeth.
Conclusion et résumé
Through scanning of serial sections of 16 infant jaws and some foetuses, the author obtained the following results on the origin and migration of epithelial anlage of human third dentition.
1. The epithelium which may be considered as the anlage of third dentition develops lingual to all permanent tooth germs.
2. When it appears, the predecessor (permanent tooth germ) is in the bell-shaped stage. Since upper lateral incisors and premolars lag in development, their anlage of third detition are recognized later than the other germs.
3. After its appearance, it moves occlusad to the predecessor and, in the molar region, slightly mesiad to the premolar germs. , 28 : 317-340, 1956 . On the development of position of the human deciduous molar germs in the latter half of the fetal life. ibid., 38: 51-71, 1962 .
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